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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum alloy fin material for automotive 

heat exchanger having excellent characteristics of strength and rollability. 
SOLUTION: The fin material has a composition which consists of, by weight, >2.0 to 
3.0% Mn, 0.8 to 1.5% Si, 0.05 to <0.4% Fe. 0.1 to 3.0% Zn and the balance Al with 
inevitable impurities and in which respective contents of Mn, Si and Fe satisfy 
relational inequality Mn/(Si+Fe)>1.6. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

By weight %, Mn:2.0 ** -3.0% f Si:0.8-1.5%, less than [ Fe:0.05-0.4% ], Zn: A high 
intensity aluminum alloy fin material for automobile heat exchangers excellent in 
rolling nature, wherein the remainder has the presentation which consists of aluminum 
and an inevitable impurity and content of Mn, and Si and Fe satisfies an expression of 
relations of Mn/(Si+Fe)>=1 .6 0.1 to 3.0%. 
[Claim 2] 

A high intensity aluminum alloy fin material for automobile heat exchangers excellent 
in the rolling nature according to claim 1, wherein it contains nickel:0.01-1.0% and 
content of Mn, and Si and nickel is satisfied with weight % of an expression of relations 
of Mn-(Si+nickel) >=0. 
[Claim 3] 

A high intensity aluminum alloy fin material for automobile heat exchangers which was 
excellent in weight % at the rolling nature containing 1 of Zr:0.05-0.20% and 
Ti:0.01-0.30% of sorts, and two sorts according to claim 1 or 2. 
[Claim 4] 

A high intensity aluminum alloy fin material for automobile heat exchangers which was 
excellent in weight % at the rolling nature containing 1 of ln:0.00 1-0.20% and 
Sn:0.01-0.50% of sorts, and two sorts according to any one of claims 1 to 3. 
[Claim 5] 

In a manufacturing method of a high intensity aluminum alloy fin material for 
automob le heat exchangers excellent in rolling nature which has the presentation 



according to any one of claims 1 to 4, A manufacturing method of a high intensity 
aluminum alloy fin material for automobile heat exchangers excellent in rolling nature 
setting a cooling rate at the time of casting to s in 15-1000 ** /. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to aluminum alloy fin materials used for the heat 
exchanger for cars manufactured by a brazing construction method, such as a radiator, 
and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art] 

The fin material which is a structural member of the heat exchanger generally used as 
a radiator of a car, etc. is brazed in a refrigerant passage organizer (for example, 
tubing material) by aluminum-Si wax material, and is metallically combined with it, and 
improvement in heat exchanging efficiency is aimed at by making a heat transfer area 
large. aluminum-Mn system alloys, such as pure aluminum system alloys, such as 
AA1050 alloy, and AA3003 alloy, an aluminum-Fe system alloy, etc. are used for said 
fin material. 

As for the heat exchanger for cars, the weight saving is called for by the weight saving 
of the car in recent years, and the fin material is also asked for thin meat and high 
intensity-ization. 

Although AA1050 alloy, AA3003 alloy, etc. are conventionally used as a fin material, 
For the purpose of high-intensityHzing, Mn:0.6~2.0%, Si:1. 2-2.5%, Fe: The 
high-intensity aluminum-alloy fin material (refer to patent documents 1) specified with 
the presentation which consists of 0.05-2.0%, and Mn: The aluminum alloy fin material 
(refer to patent documents 2) etc. which were specified with the presentation which 
exceeds Si:0.4 and consists of -2% and nickel:0.1-1.0% 0.5 to 2.0% are developed. 
[0003] 

[Patent documents 1] 
JP,H7-90446,A (the 2nd page) 
[Patent documents 2] 
JP,2000-273565,A (the 2nd page) 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, there was a limit in such a conventional fin material attaining high intensity. 
If you are going to make it attain high intensity, rolling nature is remarkably inferior, 
the yield will fall [ the side crack at the time of rolling, etc. ] remarkably greatly, or 



problems, such as becoming easy to generate a fracture during rolling, will arise. 
Although it was what runs short of intensity and self corrosion resistance or was high 
intensity, erosion-proof nature and thermal conductivity run short, and there was 
nothing that can satisfy all of thermal conductivity, self corrosion resistance, 
erosion-proof nature, and intensity. When any characteristic is missing, it not only 
becoming impossible to satisfy the required characteristic as a fin material of a heat 
exchanger but the problem that heat exchanger performance degradation is not 
avoided has arisen. 
[0005] 

Then, this invention persons inquired so that they may get the fin material holding the 
rolling nature excellent in high intensity from the above viewpoints. It found out 
generating especially this problem, when crystallized material becomes big and rough. 
This invention provides a high intensity aluminum alloy fin material for automobile heat 
exchangers excellent in rolling nature, and a manufacturing method for the same 
based on the above-mentioned knowledge. 
[0006] 

[Means for Solving the Problem] 

The invention according to claim 1 among high intensity aluminum alloy fin materials 
for automobile heat exchangers which were excellent in the rolling nature of this 
invention in order to solve an aforementioned problem, By weight %, Mn:2.0 ** -3.0%, 
Si:0.8-1.5%, less than [ Fe:0.05-0.4% ], Zn: 0.1 to 3.0% f the remainder has the 
presentation which consists of aluminum and an inevitable impurity, and content of Mn, 
and Si and Fe satisfies an expression of relations of Mn/(Si+Fe)>=1 .6. 
[0007] 

A high intensity aluminum alloy fin material for automobile heat exchangers excellent 
in the rolling nature according to claim 2, In the invention according to claim 1, further, 
nickeliO.0 1-1.0% is contained, it has the presentation which the remainder becomes 
from aluminum and an inevitable impurity, and content of Mn, and Si and nickel is 
satisfied with weight % of an expression of relations of Mn-(Si+nickel) >=0. 
[0008] 

A high intensity aluminum alloy fin material for automobile heat exchangers excellent 
in the rolling nature according to claim 3, In the invention according to claim 1 or 2, it 
has the presentation which contains 1 of Zr:0.05-0.20% and Ti:0.01-0.30% of sorts, and 
two sorts, and the remainder becomes from aluminum and an inevitable impurity by 
weight % further. 
[0009] 



A high intensity aluminum alloy fin material for automobile heat exchangers excellent 
in the rolling nature according to claim 4, In the invention according to any one of 
claims 1 to 3, it has the presentation which contains 1 of ln:0.00 1-0.20% and 
Sn:0.01-0.50% of sorts, and two sorts, and the remainder becomes from aluminum and 
an inevitable impurity by weight % further. 
[0010] 

A manufacturing method of a high intensity aluminum alloy fin material for automobile 
heat exchangers excellent in the rolling nature according to claim 5, In a 
manufacturing method of a high intensity aluminum alloy fin material for automobile 
heat exchangers excellent in rolling nature which has the presentation according to 
any one of claims 1 to 4, a cooling rate at the time of casting is set to s in 15-1000 ** 
/. 

[0011] 

A matter limited to below by this invention is explained. 
Mn: 2.0 ** -3.0% 

Mn crystallizes or deposits as an intermetallic compound, and raises intensity after 
brazing. An aluminum-Mn-Si system compound can be formed, the degree of Si 
dissolution of a matrix can be made low, and the melting point of a matrix can be 
raised. The above-mentioned effect is small in it being 2.0% or less, if it exceeds 3.0%, 
big and rough crystallized material will be formed and fluidity and rolling nature will fall 
remarkably. 
[0012] 

Si: 0.8 to 1.5% 

Si dissolves to distribution or a matrix as aluminum-Mn-Si, aluminum-Fe-Si, 
aluminum-Mn-Si-Fe, and a Zr~Si system compound, and raises intensity. Mn and the 
degree of Zr dissolution after brazing are reduced by formation of such a compound, 
and thermal conductivity is raised. The above-mentioned effect is small in it being 
less than 0.8%, if it exceeds 1.5%, big and rough crystallized material will be formed and 
fluidity and rolling nature will fall remarkably. The melting point falls and it fuses at the 
time of brazing. Furthermore the degree of Si dissolution increases and thermal 
conductivity falls. 
[0013] 

Fe: Less than 0.05 to 0.4% 

Fe crystallizes or deposits as an intermetallic compound, and raises intensity after 
brazing. aluminum-Mn-Fe, aluminum-Fe-Si, and an aluminum-Mn-Fe-Si system 
compound are formed, Mn and the degree of Si dissolution in a matrix are reduced, 



and thermal conductivity is raised. Big and rough crystallized material is formed as the 
above-mentioned effect is small in it being less than 0.05% and it is 0.4% or more, and 
fluidity and rolling nature fall remarkably. 
[0014] 

Zn: 0.1 to 3.0% 

Rather than non-connecting part material, Zn makes potential ** and acts as a 
sacrificial anode material. The above-mentioned effect is small in it being less than 
0.1%, and a self-corrosion rate will become remarkably large if it exceeds 3.0%. 
[0015] 

Mn/(Si+Fe)>=1.6 

Since minuteness making of the crystallized material is carried out and rolling nature 
is not reduced with improvement in intensity, it is preferred to satisfy the 
above-mentioned expression of relations. While crystallized material becomes it big 
and rough that an expression of relations is less than 1.6 and rolling nature falls, fault, 
such as causing a strong fall, arises. 
[0016] 

nickel: 0.01 to 1.0% 

nickel crystallizes or deposits as an intermetallic compound, and raises intensity after 
brazing. The above-mentioned effect is small in it being less than 0.01%, and a 
self-corrosion rate will become remarkably large if 1.0% is exceeded. In order to form a 
compound of an aluminum-Mn-nickel system, superfluous simple substance Si is 
formed, a solidus temperature fall is caused, and it becomes easy to fuse at the time 
of brazing. 
[0017] 

Mn-(Si+nickel) >=0 

In order that simple substance Si which does not form a compound may dissolve to a 
fin material matrix and may reduce the melting point, it is preferred to satisfy the 
above-mentioned expression of relations. When not filling an expression of relations, 
fault of becoming that it is easy to receive erosion by a melting wax at the time of 
brazing heat treatment, or the fin material itself fusing arises. 
[0018] 

Zr: 0.05-0.20%, Ti: 0.01 to 0.30% 

After brazing, it distributes as a detailed intermetallic compound and Zr and Ti raise 
intensity Zr: Less than [ 0.05% ], Ti: Fluidity and rolling nature fall remarkably that the 
above-mentioned effect is small in it being less than 0.01%, and it is Zr:more than 
0.20%, and Tkmore than 0.30%. 



[0019] 

In: 0.001-0.20%, Sn: 0.01 to 0.50% 

Rather than non-connecting part material, In and Sn make potential ** and act as a 
sacrificial anode material. In: Less than [ 0.001% ], Sn: A self-corrosion rate becomes 
it remarkably large that the above-mentioned effect is small in it being less than 0.01%, 
and it is more than In:0.20% and Sn:more than 0.50%. Rolling nature falls. 
[0020] 

A cooling rate at the time of casting : 15-1000 **/s 

If a cooling rate at the time of casting is set to s in 15-1000 ** /, since the cooling 
rate is quick, formation of big and rough crystallized material can be controlled, and 
improvement and improving strength of further rolling nature can be performed. Since 
much more effect is not acquired even if it makes a cooling rate quicker 1000 ** /than 
s, a cooling rate is set [ s ] up in 15-1000 ** /. 
[0021] 

[Embodiment of the Invention] 

The aluminum alloy used for the fin material of this invention can be manufactured 
with a conventional method according to the above-mentioned presentation. As for 
the fin material of this invention, a manufacturing method is not limited. The fin 
material obtained by the above usually performs corrugated processing, and uses it as 
a fin. The above-mentioned fin is installed and attached between tubes, brazing 
processing is performed, and a heat exchanger is obtained. 
[0022] 
[Example] 

The cooling rate at the time of casting was changed, the aluminum alloy of the 
presentation shown in Table 1 was cast, and the rolled stock of 0.06 mm of board 
thickness was produced by performing hot-rolling and/or cold rolling, intermediate 
annealing, and cold rolling. 
[0023] 

Tensile strength after brazing 

As evaluation of the intensity of the fin material after brazing, brazing equivalent heat 
treatment (a part for 600-610 **x 5 minutes, and cooling-rate/at 100 **) was 
performed for the fin material simple substance in high-purity-nitrogen-gas 
atmosphere, the tensile test was done, and tensile strength was measured. Since the 
tensile strength of the conventional fin material produced using AA3003 alloy was 
1 10MPa, a thing 145 or more MPa in tensile strength was judged as there being 
intensity of enough. 



[0024] 

Rolling nature 

The rolling nature of the fin material was evaluated more, without the value which 
**(ed) by the length of the material after rolling the total length of the side crack after 
rolling. The end face was cut on the same conditions after rolling to 2 mm of board 
thickness, and the sample of 200-mm length x100-mm width was obtained. Then, 
intermediate annealing for 60 s was performed at 560 ** (it was considered as the 
conditions for softening any material thoroughly). Then, it cold-rolled to 0.1 mm and 
rolling nature was evaluated. The side crack below 0.5 mm judged that it did not 
become a parenchyma top problem, and was aimed at a side crack of 0.5 mm or more. 
When it was 0.15 or less, it was judged that it was sufficient rolling nature. 
[0025] 

Wax-proof erosiveness 

In order for the erosion depended for cursing at the time of brazing heat treatment 
and a fin material's own melting to estimate buckling of a fin material, etc., the fin 
material melting starting temperature at the time of carrying out temperature up at 
the rate of brazing heat treatment equivalent 10 ** /, and min was investigated. Since 
brazing heat treatment temperature was carried out at about 600 **, fin material 
melting starting temperature judged what is not less than 610 ** that wax-proof 
erosiveness is enough. 
[0026] 

Although the result of each evaluation was shown in Table 1, each this invention 
material showed the outstanding intensity and rolling nature. 
[0027] 
[Table 1] 
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[0028] 

[Effect of the Invention] 

As explained above, according to a high intensity aluminum alloy fin material for 
automobile heat exchangers excellent in the rolling nature of this invention, and a 
manufacturing method for the same, the outstanding intensity and the fin material 
which has rolling nature are obtained. 



[Translation done.] 



TECHNICAL FIELD 



[Field of the Invention] 

Especially this invention relates to aluminum alloy fin materials used for the heat 
exchanger for cars manufactured by a brazing construction method, such as a radiator, 
and a manufacturing method for the same. 
[0002] 



[Translation done.] 



PRIOR ART 



[Description of the Prior Art] 

The fin material which is a structural member of the heat exchanger generally used as 
a radiator of a car, etc. is brazed in a refrigerant passage organizer (for example, 
tubing material) by aluminum-Si wax material, and is metallically combined with it, and 
improvement in heat exchanging efficiency is aimed at by making a heat transfer area 
large. aluminum-Mn system alloys, such as pure aluminum system alloys, such as 
AA1050 alloy, and AA3003 alloy, an aluminum-Fe system alloy, etc. are used for said 
fin material. 

As for the heat exchanger for cars, the weight saving is called for by the weight saving 
of the car in recent years, and the fin material is also asked for thin meat and high 
intensity -ization. 

Although AA1050 alloy, AA3003 alloy, etc. are conventionally used as a fin material, 
For the purpose of high-intensity-izing, Mn:0.6-2.0%, Si:1. 2-2.5%, Fe: The 
high-intensity aluminum-alloy fin material (refer to patent documents 1 ) specified with 
the presentation which consists of 0.05-2.0%, and Mn: The aluminum alloy fin material 
(refer to patent documents 2) etc. which were specified with the presentation which 
exceeds Si:0.4 and consists of -2% and nickel:0.1-1 .0% 0.5 to 2.0% are developed. 
[0003] 

[Patent documents 1] 
JP,H7-9()446,A (the 2nd page) 
[Patent documents 2] 
JP,2000-273565,A (the 2nd page) 
[0004] 



[Translation done.] 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

As explained above, according to a high intensity aluminum alloy fin material for 
automobile heat exchangers excellent in the rolling nature of this invention, and a 
manufacturing method for the same, the outstanding intensity and the fin material 
which has rolling nature are obtained. 



[Translation done.] 



TECHNICAL PROBLEM 



[Problerr(s) to be Solved by the Invention] 

However, there was a limit in such a conventional fin material attaining high intensity. 
If you are going to make it attain high intensity, rolling nature is remarkably inferior, 
the yield will fall [ the side crack at the time of rolling, etc. ] remarkably greatly, or 
problems, such as becoming easy to generate a fracture during rolling, will arise. 
Although it was what runs short of intensity and self corrosion resistance or was high 
intensity erosion-proof nature and thermal conductivity run short, and there was 
nothing that can satisfy all of thermal conductivity, self corrosion resistance, 
erosion-proof nature, and intensity. When any characteristic is missing, it not only 
becoming impossible to satisfy the required characteristic as a fin material of a heat 
exchanger but the problem that heat exchanger performance degradation is not 
avoided has arisen. 
[0005] 

Then, this invention persons inquired so that they may get the fin material holding the 
rolling nature excellent in high intensity from the above viewpoints. It found out 
generating especially this problem, when crystallized material becomes big and rough. 
This invention provides a high intensity aluminum alloy fin material for automobile heat 
exchangers excellent in rolling nature, and a manufacturing method for the same 
based on the above-mentioned knowledge. 
[0006] 



[Translation done.] 



MEANS 

[Means for Solving the Problem] 

The invention according to claim 1 among high intensity aluminum alloy fin materials 
for automobile heat exchangers which were excellent in the rolling nature of this 
invention in order to solve an aforementioned problem, By weight %, Mn:2.0 ** -3.0%, 
Si:0.8-1.5% f less than [ Fe:0.05-0.4% ], Zn: 0.1 to 3.0%, the remainder has the 
presentation which consists of aluminum and an inevitable impurity, and content of Mn, 
and Si and Fe satisfies an expression of relations of Mn/(Si+Fe)>=1.6. 
[0007] 

A high intensity aluminum alloy fin material for automobile heat exchangers excellent 
in the rolling nature according to claim 2, In the invention according to claim 1, further, 
nickehO.0 1-1.0% is contained, it has the presentation which the remainder becomes 
from aluminum and an inevitable impurity, and content of Mn, and Si and nickel is 
satisfied with weight % of an expression of relations of Mn-(Si+nickel) >=0. 
[0008] 

A high intensity aluminum alloy fin material for automobile heat exchangers excellent 
in the rolling nature according to claim 3, In the invention according to claim 1 or 2, it 
has the presentation which contains 1 of Zr:0.05~0.20% and Ti:0.01-0.30% of sorts, and 
two sorts, and the remainder becomes from aluminum and an inevitable impurity by 
weight % further. 
[0009] 

A high intensity aluminum alloy fin material for automobile heat exchangers excellent 
in the rolling nature according to claim 4, In the invention according to any one of 
claims 1 to 3, it has the presentation which contains 1 of ln:0.00 1-0.20% and 
Sn:0.01-().50% of sorts, and two sorts, and the remainder becomes from aluminum and 
an inevitable impurity by weight % further. 
[0010] 

A manufacturing method of a high intensity aluminum alloy fin material for automobile 
heat exchangers excellent in the rolling nature according to claim 5, In a 
manufacturing method of a high intensity aluminum alloy fin material for automobile 
heat exchangers excellent in rolling nature which has the presentation according to 
any one of claims 1 to 4, a cooling rate at the time of casting is set to s in 15-1000 ** 
/. 

[0011] 

A matter limited to below by this invention is explained. 



Mn: 2.0 ** -3.0% 

Mn crystallizes or deposits as an intermetallic compound, and raises intensity after 
brazing. An aluminum-Mn-Si system compound can be formed, the degree of Si 
dissolution of a matrix can be made low, and the melting point of a matrix can be 
raised. The above-mentioned effect is small in it being 2.0% or less, if it exceeds 3.0%, 
big and rough crystallized material will be formed and fluidity and rolling nature will fall 
remarkably. 
[0012] 

Si: 0.8 to 1.5% 

Si dissolves to distribution or a matrix as aluminum-Mn-Si, aluminum-Fe-Si, 
aluminum-Mn-Si-Fe, and a Zr-Si system compound, and raises intensity. Mn and the 
degree of Zr dissolution after brazing are reduced by formation of such a compound, 
and thermal conductivity is raised. The above-mentioned effect is small in it being 
less than 0.8%, if it exceeds 1.5%, big and rough crystallized material will be formed and 
fluidity and rolling nature will fall remarkably. The melting point falls and it fuses at the 
time of brazing. Furthermore the degree of Si dissolution increases and thermal 
conductivity falls. 
[0013] 

Fe: Less than 0.05 to 0.4% 

Fe crystallizes or deposits as an intermetallic compound, and raises intensity after 
brazing. aluminum-Mn-Fe, aluminum-Fe-Si, and an aluminum-Mn-Fe-Si system 
compound are formed, Mn and the degree of Si dissolution in a matrix are reduced, 
and thermal conductivity is raised. Big and rough crystallized material is formed as the 
above-mentioned effect is small in it being less than 0.05% and it is 0.4% or more, and 
fluidity and rolling nature fall remarkably. 
[0014] 

Zn: 0.1 to 3.0% 

Rather than non-connecting part material, Zn makes potential ** and acts as a 
sacrificial anode material. The above-mentioned effect is small in it being less than 
0.1%, and a self-corrosion rate will become remarkably large if it exceeds 3.0%. 
[0015] 

Mn/(Si+Fe)>=1.6 

Since minuteness making of the crystallized material is carried out and rolling nature 
is not reduced with improvement in intensity, it is preferred to satisfy the 
above-mentioned expression of relations. While crystallized material becomes it big 
and rough that an expression of relations is less than 1.6 and rolling nature falls, fault, 



such as causing a strong fall, arises. 
[0016] 

nickel: 0.01 to 1.0% 

nickel crystallizes or deposits as an intermetallic compound, and raises intensity after 
brazing. The above-mentioned effect is small in it being less than 0.01 %, and a 
self-corrosion rate will become remarkably large if 1.0% is exceeded. In order to form a 
compound of an aluminum-Mn-nickel system, superfluous simple substance Si is 
formed, a solidus temperature fall is caused, and it becomes easy to fuse at the time 
of brazing. 
[0017] 

Mn-(Si+nickel) >=0 

In order that simple substance Si which does not form a compound may dissolve to a 
fin material matrix and may reduce the melting point, it is preferred to satisfy the 
above-mentioned expression of relations. When not filling an expression of relations, 
fault of becoming that it is easy to receive erosion by a melting wax at the time of 
brazing heat treatment, or the fin material itself fusing arises. 
[0018] 

Zr: 0.05-0.20%, Ti: 0.01 to 0.30% 

After brazing, it distributes as a detailed intermetallic compound and Zr and Ti raise 
intensity Zr: Less than [ 0.05% ], Ti: Fluidity and rolling nature fall remarkably that the 
above-mentioned effect is small in it being less than 0.01%, and it is Zr:more than 
0.20%, and Tkmore than 0.30%. 
[0019] 

In: 0.001-0.20%, Sn: 0.01 to 0.50% 

Rather than non-connecting part material, In and Sn make potential ** and act as a 
sacrificial anode material. In: Less than [ 0.001% ], Sn: A self-corrosion rate becomes 
it remarkably large that the above-mentioned effect is small in it being less than 0.01%, 
and it is more than In:0.20% and Sn:more than 0.50%. Rolling nature falls. 
[0020] 

A cooling rate at the time of casting : 15-1000 **/s 

If a cooling rate at the time of casting is set to s in 15-1000 ** /, since the cooling 
rate is quick, formation of big and rough crystallized material can be controlled, and 
improvement and improving strength of further rolling nature can be performed. Since 
much more effect is not acquired even if it makes a cooling rate quicker 1000 ** /than 
s, a cooling rate is set [ s ] up in 15-1000 ** /. 
[0021] 



[Embodiment of the Invention] 

The aluminum alloy used for the fin material of this invention can be manufactured 
with a conventional method according to the above-mentioned presentation. As for 
the fin material of this invention, a manufacturing method is not limited. The fin 
material obtained by the above usually performs corrugated processing, and uses it as 
a fin. The* above-mentioned fin is installed and attached between tubes, brazing 
processing is performed, and a heat exchanger is obtained. 
[0022] 



[Translation done.] 



EXAMPLE 



[Example] 

The cooling rate at the time of casting was changed, the aluminum alloy of the 
presentation shown in Table 1 was cast, and the rolled stock of 0.06 mm of board 
thickness was produced by performing hot-rolling and/or cold rolling, intermediate 
annealing, and cold rolling. 
[0023] 

Tensile strength after brazing 

As evaluation of the intensity of the fin material after brazing, brazing equivalent heat 
treatment (a part for 600-610 **x 5 minutes, and cooling-rate/at 100 **) was 
performed for the fin material simple substance in high-purity-nitrogen-gas 
atmosphere, the tensile test was done, and tensile strength was measured. Since the 
tensile strength of the conventional fin material produced using AA3003 alloy was 
110MPa, a thing 145 or more MPa in tensile strength was judged as there being 
intensity of enough. 
[0024] 

Rolling nature 

The rolling nature of the fin material was evaluated more, without the value which 
**(ed) by the length of the material after rolling the total length of the side crack after 
rolling. The end face was cut on the same conditions after rolling to 2 mm of board 
thickness, and the sample of 200-mm length x100-mm width was obtained. Then, 
intermediate annealing for 60 s was performed at 560 ** (it was considered as the 
conditions for softening any material thoroughly). Then, it cold-rolled to 0.1 mm and 
rolling nature was evaluated. The side crack below 0.5 mm judged that it did not 
become a parenchyma top problem, and was aimed at a side crack of 0.5 mm or more. 
When it was 0.15 or less, it was judged that it was sufficient rolling nature. 
[0025] 

Wax-proof erosiveness 

In order for the erosion depended for cursing at the time of brazing heat treatment 
and a fin material's own melting to estimate buckling of a fin material, etc., the fin 
material melting starting temperature at the time of carrying out temperature up at 
the rate of brazing heat treatment equivalent 10 ** /, and min was investigated. Since 
brazing heat treatment temperature was carried out at about 600 **, fin material 
melting starting temperature judged what is not less than 610 ** that wax-proof 
erosiveness is enough. 



[0026] 

Although the result of each evaluation was shown in Table 1, each this invention 
material showed the outstanding intensity and rolling nature. 
[0027] 
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CO 
CNJ 
CO 




CO 
CNI 
CO 


CM 
CM 
CO 


CO 
CO 


LO 
CO 


CO 
CM 
CO 


CO 
CO 


CO 
CO 


CO 
CO 


LO 

<y> 

LO 


r— 

CO 


o 

CM 
CO 


*H 
SI 
w 


r-. 
O 

© 


CNI 

© 


o 
© 


o 


CM 
© 


© 


<y> 
o 
o 


o 
o 


© 


CM 
© 


00 

© 


CO 

© 

- 


o> 

O 


— 

fin cl 
^5 
-to 


O 
CO 


CNI 

■ 


m 

CO 


o 

CO 


CO 


CNI 


LO 
CO 




LO 
LO 


LO 
CO 


o 


CO 

LO 


LO 




O 
O 

CNI 


o 
o 

CNI 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


8 

CM 


s 

CM 


8 

CM 


o 


8 

CM 


8 

CM 


sis 

CM CM 


+ 
to 

c 


1 


CJ> 


1 


1 


CT> 

/— > 
W 


o> 


1 


o> 


o> 


1 


O 

1 


1 

o 1 


I Mn/(Si+Fe) 


O 
O 

csi 


o 
o 

csi 


o 
o 

CM 


o 
o 

CM 


o 
o 

CNI 


O 

o 

CM 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


CM 

cm 


CO 
CO 


LO 
CM 


CO 
CO 


« 

ilmlt 
TO 

s *■ 

« 
ax) 


c 
CO 


i 
1 


i 
t 


1 
1 


O 


1 
1 


O 


O 


„..._.. 

o 


| 
1 




1 


1 




F 


I 


1 
i 


I 
1 


lo 
o 
© 


I 
1 


LO 

o 
© 


LO 

o 
o 


LO 

o 
© 


I 
1 




1 


1 




1 


1 
i 


© 


1 
1 


© 


1 

1 


© 


© 


1 
1 




1 

1 


1 




IM 


1 
1 


i 
l 


© 


I 


o 


1 
1 


© 


© 


1 
1 




J 
I 


1 






1 
I 


LO 

© 


1 

1 


i 
i 


LO 

© 


LO 

© 


1 

1 


LO 

© 


LO 

© 




© 

LO 


LO 

o 

LO 


LO 


c 
rsi 


IT) 


lo 


to 


lo 


lo 


LO 


LO 


LO 


LO 


LO 


c 


csi 


CNJ 


CM 


CM 


^» 

CM 


csi 


csi 


csi 


CM 


CM 


CM 


LO 


CM 


1° 


CM 

© 


CM 

© 


CM 

© 


CM 

© 


CNI 
© 


CM 

© 


CNI 

© 


CM 

© 


CM 
O 


LO 

o 
o 


CO 

© 


CM 
O 


CO 
O 


<□ 


c75 


o 


o 


o 


o 


O 


o 


o 


© o 


o 


LO 


o 


o 




m 

M 


CNI 

m 
m 


co 

mm 


LO 

m 


CO 

m 

ftK 


m 
« 


CO 

m 

fitly 


m 
m 


o 

i 
m 




CM 


CO 

i3 



[0028] 



[Translation done.] 



JP 2004 176091 A 2004. 6. 24 



da) B*m«ftjT op) U2)& IHI 3f 2fc 31(A) ai)»i ! FifiiS£PB»^ 

45112004-176091 

(P2004-178091A) 
<43)£tMB ¥lt16*6H24B(2004.6.24) 



(51) Int. CI. 7 


F I 






(#%) 


C2 2C 21/00 


C22C 


21/00 


J 




B22D 21/04 


B22D 


21/04 


A 










<± 7 5) 


(2i) ainm-^ 


1SJP2002-341272 (P 20 02 -34 1272) 


(71) ft.PA 


000176707 




(22) fcjBB 


s FRIWllfl25H0OO2.U.25) 






















(72) 


JSB mi 




























(72) 3§BJ1# 


*^ s 

























(57) [is^l 

fit #3 . 

7 * ytt^&J*:? . Mn = 2. 0fl~8. 0 %, S 1 : 0. 8~ 

1. 5 % . Fe 0. 05 — 0. 4%**. Zn O. 1 ~ 3 . Q A \ &Z* * 

^«^«W»'5 i »?lfla:t*l/. Mn * S i ^Fe<9§ti»- Mn / (8 1 + F e ) ^ 

1. eosissctistzeoiitz. 

[8KB] 5b 



(2) 



JP 2004 1 7609 1 A 2004. 6. 24 



[ n it a x. o) e a 3 
[ a * « 1 ] 

Mn : Z. 0 jffi — 3 . 0%, Si : 0 . 8 ~ 1 . 5%. FeO. 0 5- 0. 

4 % * m . k n : o . i~3. o%.»ajtfAi/*&'*g**tt»#'j*ziiL«:t*i,. 

Mnn i *Fe9S*l#, Mn / (S t + Fe) ^ 1 . 6 IS t ^ c t 

[ SI * Jl 2 3 

r <i c . N i ■ 0 . 0 1-1. 0%t§*l, Mn);8i^i<?)9tl»- 

Mn - (S i + N I ) ^OOHRJCtStSt^CiitWSIlVtUlsKftlSBWOffiKttC 
iHfeS»W»K«»fflaai!7A5l7Aft47 < >«. 10 

[ a * ji 3 3 

r >i IC < K)" 0. 05-0. 2 0 96 . T i : 0 . 01—0. 3 0 % <?> ? V <9 

1 « £ I* 2 ItSSt JCVtKIRVt JS* IS 1 2 t* 2 15 «<9JESittC#+l*.i»* 

[ a IS 4 ] 

T ■» C . ■* *"? . I n : 0 • 001-0. 20%, S n 0 . 01-0. 5 0 % <9 ? X 

[ a * * 5 1 

a * js 1 ~4©urti#cie«!c4)iia( , t#-ri)±M'ttc*ii*.^»*m5t«88ffl l a3as7 20 

A$I')/v^47<>»i9!(ft15SCJi(ll7, nf <9 ft Wft S t , 1 5 — 1 0 0 0 t / 

> « o) H jft 75 * . 
[ 0 0 0 1 ] 

[ 0 0 0 2 3 

[«t*©&#i3 30 
-icg»i<57 : /i-^5y>:i7ffli)^a7i)?fJt»Si9«I»«-?Ji?7<>tt 

( fl! Jt K If *f ) CAI - S i ?«Cct'J 

. hi t £ < * z c v ic <t '-i &£fc*a>*<9 ft ± t @ ■> i u z . jm le 7 .< > ttct* a a 

1 0 5 0fttSy<5«A I SftS. AA3 0 0 3ft£5?y<?>AI - MnSfti. Al - F 
efr*-&£«y#fiU) ^ til I) 1 . 

3E*«?)6»*<?)«»^cj: , ;tmi*ffl»x»Ht*feii»^y*w^ft.Tft i ; > 7 * 7 » 

«*B7<>ttH7AA 1 0 5 0 64. AA 3 0 0 3 ft £5 ^ » 1 II >i ft 7 II 3 2)f . ft 
llittiaH7, Mn : 0. 6-2. 0 % . 8 i = 1 . 2-2- 5 % . FeO. 0 
5-2. 0%#4*3fijK7StlfeB^IA I 6i 7 O (!RfFi SC 1 # S ) ^ , M 40 
n 0. 5 — 2 . 0 56. 8 i : 0. 4JS*.~296.Ni O. 1 — 1. 0%#i4£2i&Ijr 
?«t 1-feA I 647 < >tt ( WaTXSff 2 #H ) ^y^PfgrtLTU^. 
[ 0 0 0 3 3 

[ n m m n i 3 

» BB T 7 - 7 0446*ft« ( 58 2 M ) 

[ *S ffF * ft* 2 3 
»1 2 0 0()- 2 7 8 5 6 5 *fe« (S2M) 

[ 0 0 0 4 3 



(3) 



JP 2004 176091 A 2004. 6. 24 



[ 0 0 0 5 ] 

t#Z^<{|5?tfto;fe. C <D IB ■ tt *t C . ftAHPtlUffl.XtttZcrfcC.fc'JJE^rZ::* 10 
tJliBUfe. 

[ 0 0 0 6 ] 

^7^>«O)TT>3iKJMlle«!0^*t3:.S«%?.Mn:2. 0 ffi— 3 . 0%, St 
0 . 8 — 1 . 5 % . F e : 0 . 05-0. 4 % * « , Z n : 0 . 1-3. 0 % . # 8P # 

+ Fe)3M.B<3>H«SCt»£*ZC***HR*r*. 20 
[ 0 0 0 7 ] 

§l>riS2ie*Ko)E^ttlC#ft^Si&^^5t«88ffla^S7;U^Z7Aft^7 < 7 . & 
1 is «f o) fg ie ft i) t , nc, il%7, N L : 0 - 0 1 ~ 1 . 0%t3ll, S 
»ffAI**~^«*H»»»i*Zl&fl?-£*L,. Mnn i ^Nieatiff, Mn - (S 

i + n i ) ssooBBSictiiJErzcfct 

[ 0 0 0 8 ] 

Sl5KJl3!SiK0S®ttC#tL^.Sll(mi9i5t*88ffla^S7;U5z7^^^7 a 7 tt tt . a 
5K # 1 X tt 2 SEtt<?>5gBHC3T(UT. t C 1*%?. Z r 0 . 05 — 0. 20%. T 
i = 0 0 1- 0. 30%<9?^9lS3:;fett2«t3£U,&S5#AI£&'*°Ijt*$% 

• »««?i«t*ti:vt»«n?. 30 

[ 0 0 0 ?] 

^5rii4i5*?^sMttic#ti^gtt)*«Jt«sgfflS.^S7'yu5z7A^^7^ >ttfs, a 

JK^1— 3o.)l)ftL»IClS«!<95gHBC^l)7. ? K C > I n : 0 . 00 1- 0 

. 2 0 % . 6 n : 0 . 0 1— 0. 50%<9?f©1«S*.f3c2aTa^U,^fin^AI^ 

* « i a «? t # r i c v » s* * * s . 

[0010] 

a * i* , » sk a i - 4Q)i)-ra»iuffi«Q*is)tt*tiE^ec«ftfeS!&*^x*3Sffi 

8aS7*S::')Afti7/>tt<5ll4)5»Cfill7. 8i&B#o>^£p&|g-£, 1 5-1 0 
OOt/SUICHJIIHI. 40 
[001 1 ] 

jutc. *&m-*VLX.t z +&to -> u-zvtmt z . 
m n = 2 . ci a — 3 . 0% 

<2>ttjfetfaJ:?--tt3CV#-?i?=Z. 2. 0%JakT-?ftZ*±IEJ&S;CM\?<, 3. 0 % t 

Sin, » x a m » t »sk i/ » * * je « tt * * o < -ft t 1 1 . 

[001 2 ] 

S L : 0 . Ei — 1 - 5 % 

Sitt. A I - M n - 8 t . A I - F e - 8 i . Al - Mn-8 i - Fe, t« 50 



(4) 



JP 2004 176091 A 2004. 6 24 



ltft^U7#S*<ftZl)l*7MJy7ZCH>§U7&etfo±71+3. * , C S> £ ? S 
it ft » © ¥f It C J; *7tttt©Mn*>XrH»KTfcT?tt»£*tt-£ltO±*ttI. 0. 
8 % * *5 i!?> 2 * ± §E 58) S tf/J\ 7 < , 1. 5 % t jffl *. I Y . ffi X S tt t fl^ fl? U fl ft ^ 
EJJft#«l;<ftTti. tfc. ll*#6TL. ^»?Watic»atf3. ncS 

# it x u . ttesftttfftTtz. 

[001 3 ] 

Fe O. 0 5-0. 4 % * » 

Fea, *BIHbft*VU-7fiaii:fei3:tfrHlU. ^>?tt*£s>&gtln|±7t±3. * . A 
I - Mn-Fe, A I - F e - S t . A I - M n - F e - 8 i % it ft % t WfiX U i . 7 1- 

'J y 9 QMn^S i !SIt6T?tt, fHE*tt"2l°)±7t±3,, 0. 0 5 % * li ? 10 

Z * ± SC «3 JR * /Jv 7 < . 0. 4XJK.±-?*>3*. fflXaW»-£**J5Kl.*lfttt'*>E»<tt#* 

L <fiTt'J. 
[00 1 4 ] 

X n : 0 . I — 3 . 0 % 

ZnlJ, ?N^»ttJ;nitt*i:i,, fttBfitt^UTfFBtJ. 0. 1 % * »S "? a?> 

z * ± e j& » » & t < . 3. o %\ mx i y ib mti'Amtfm u < < « i . 

[0015] 

Mn / (8 i+Fe) il. 6 

r ? * * tcajt«DfiTta < sy^^ie^si- i . 

[0016] 

N i : 0 . 0 1 ~ 1 . 0 % 

NiR.£«l«Htft»*07ftffl3:feR#rfliU. ?,?m«0astisi±7tl:3. 0. 0 1 
% * 5tt -? & * >: J: IS 58) £ #/J\ 7 < . 1. 0%tiK;t3*6eJ8:fc&£#§l,<;*;?=<«I 
. £ k. . Al -Mn-Mi*9ft*»t»*tU». I»e*#8 i t»«l. H *§ « 
31 « 6 T * 18 * . ?> ?M^ci»if t < e I . 
[0017]: 

Mn - (8 i + N i ) ^0 

ttft»Tff*8rU£UB*S i #7 < >«7 h 'J v 7ZCliL7K6t6T?tt?Jt*AJ; 30 
lESSiKtlSI- JC^!*»tUll. BSff 5S t 7 S I) »ft He . *> ? A 50 3 ■» <D m ft 

[0018] 

Zr O. 0 5 ~ 0 - 2 0 % , T i : 0 . 01-0. 30% 

0. 0 5 % 5fc m . T i = 0 . 0 1%*»-?ifcZV±sEaJ)*#/J\7<.Z;":0. 2 0 % 18 
- T i : 0. 30%i8?S)]V, 2Sft<BL^ffS£*t:#£L<teT-f3. 
[001 ? ] 

I n : 0 . 0 01-0. 20%, S n : 0 . 0 1 ~ 0 . 50% 

I n. Sntt, #«ftWtt«fc';t«ttt*CU. f*ffiP»ffi#*U7ftfflt3., In ' 0. 40 
0 0 1 S n : 0 . 0 1%*SS-?*)7V±IBB»^/J\7<. In O. 2 0 % jffi . 

sn : o. s o % m-? & j y n e, m&m m # m i, < x ? < z z . t . sMt^i&Tti 

[ 0 0 2 0 3 
JUft*©>1»iP«R: 1 5~1 OOOt/S 

Sift* <?>)1>*P&K t , 1 5-1 OOOt/SVtn, I) *.4D . I> WW 

©r^tifflt I , 7^#3EE®4!i:<?>ft±'i:&®l°]±#-?? : 2. « ifir . ^ *P & 

Itl 0OOC/SJ; , i)(<U7t-l99S»Si5tL«llfeJD. )1i S I* 1 5-1 0 

o 0C/si:fttt3. 

[ 0 0 2 1 ] 50 



JP 2004 176091 A 2004. 6. 24 



* ?g BB <9 7 „■ >«CffillZ7*$:')Afiitt, lIBffl^CffioTSac^U Sit JC 

I. *fgBRCt)7^>«ia:»3t^3£»f|Jt^rtlIt©-?l3c«l). ± IE IC <fc V *» »> tl 
7 -f > fcC . l«ttDiir-HDItSUT7<>UJ. ± IE 7 * 7 . f i - 7* H 

[00221 
[ £ Sfe fl« ] 

* 1 cmrjn«©7^$z'i'Ae4t»Jit"»<9»ffl««t*it7»iku. & fun & ft &■ 

* IS » IB It i£ . + n m % . ^^KStltC^C^'J . 0. 0 6 mmq)<5f <5S5i«^ 

ft & U £ . 10 
[ 0 0 2 3 1 

? ft 1fc © 7 -r 7«CDl!g0g*ffiV 17, 7 < >UltttaftII*J , 7ilIf?^ 
tt*§^&»J!f(6 0 0~6 1 0CX5», JtJPSS 1 00t/») t»L3l»tt*t<7ll 
- 3iaart«lt Ufe. AA 8 0 0 36itffiH7ff»?Hfe<£*97 < )'tt<9 3lSl? 
*M 1 0MPo.?»iZCV#i}, 31 5& ? # 1 4 5MPa.^±Jio*.tt!>tt*caS# 

[ 0 0 2 4 ] 

7 < >ttQ)Jtgett. ElSOt^ K 7 ^ v 7 ©ftsfl 7 t5S» <i)tt!PK!)I 7?il> fe 20 

cj:Vtt«Ufc.ttJJZmmi:?E«*.iintH-*#ctB&JU. 200mmf7 

XI 0 0 mmi9t>7/l/?Sfe. ^ <D , 5 6 0 t?6 0 S^tSftStfi^fe (nr 
*l<4)«^t5c^lC»^b7-ttI^<!7)0)*#VUfe) . *t © « . 0. 1 mtn$?»SE«« 
L.aStt1ilf«Ufe.a^. 0. 5hnto*«q>?->(h"77v7ttfSIi±|BlHV£H£ll 

* ¥>J Mr U . (). 5mm)HJ:5)tO'77v7t^iH^. 0. 1 5W.T-?»fl.Br + »« 
li«tt?Ji;! * ffl Br U *l . 

[ 0 0 2 5 ] 

t if -a t j %. i» . ^yttmyimm^ii ot/m c n<i)aifSibfei(i>7 ^ > # at n 30 

[ 0 0 2 6 ] 

[0027] 
[* 1 ] 



IDEE 

mm 


CO 
CM 
CO 


r~- 
co 


i 

1 

CO 
CnI 
CO 

| 


CM 
CM 
CO 

(— ) 

CO 
CO 


CO 
CO 


in 

CO 


CO 
CM 
CO 


CO 
CO 


CO 


CO 
CO 


LO 
CD 
LO 


r- 

CO 


O 
CM 
CO 


m 

i±i 


o 


CM 

e^i 


CD 

T — 

o 


CM 

co 

CO 


co 


CD 
O 

co 


o 

CD CD 


CM 
CO 


OO 

co 

CD 


CD 

co 

CO 
lO 


CD 
CD 

LO 


— 'to 
rip Q_ 


CD 
CO 


CM 


to 

CO 


CM 


LO 
CD 


r-» lo 
r--. lo 


to 

CO 


InVI 

I — ■ to 


o 
o 

CM 


o 
o 

CM 


CD 
CD 
CM 


O 
O 
CM 


O 

o 

CM 


O 

o 

CM 


O 

o 

CM 


CD 

o: 

CM 


o 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


Mn-(Si+Ni) 


1 


cd 
o 


1 


1 


cd 

CD 


cd 

CD 


1 


CD CD 
CD CD 


1 


CD 
| 


CD 
CD 


1 


4) 

LL 
+ 
CO 

\ 
c 


o 
o 

CM 


O 
o 

CM 


CD 

o 

CM 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


O O 
CD CD 
CM CM 


cd 

CM 
CM 


CO 
CO 


LO 

CM 


CO 
CO 




e 
CO 


I 


I 


I 


^ — 
CO 


I 


T — 
CD 


, — 
CD 






1 


I 




_e 


I 


I 


1 


lO 
O 
CD 


1 


lO 
O 
CD 


in 
o 

O 


LO 

1 

o; 




1 


1 




P 


I 


I 


<0 


I 


CD 


I 


CD 


5 i 




1 


I 








1 


1 


<D 


1 


CD 


1 


CD 


5 i 




1 


1 






| 


m 
co 


i 


I 


LO 
CO 


LO 

co 


I 


lo: m 

CD CD 




CD 


LO 
CD 




m 

dual 


c 

ISJ 


LO 




in 




LO 


in 


lO 


LO 


lO 


in 


LO 


LO 


LO 


£= 


cm 


CM 


«xi 


CM 


n- 

CM 


CM 


CM 


CM 


— _ 

CM 


CM 


^J- 

CM 


LO 


CM 


a> 
Ll_ 


CNJ 

o 


CM 
CD 


CM 
O 


CM 
CD 


CM 
CD 


CM 
CD 


CM 
CD 


CM CM 
CD CD 


LO 
O 
CD 


CO 

CD 


CM 
CD 


CO 
CO 


4a 


US 


o 

m 
m 


O 
CM 

m 

wis 


O 
CO 

OK 


O 


O 

LO 

'* 


O 
CO 

m 


O 

!^ 


O 
CO 

m 


o 
cd 

m 

tins 


O 
CD 

1« 


m 


O 

CM 


o 

CO 

JS 



(6) JP 2004 176091 A 2004. 6. 24 



10 



20 



30 



[0028] 
[ % W <0 » « ] 



50 



(7) 



JP 2004 176091 A 2004. 6. 2+ 



